Introduction
In gynecologic cancer surgery, objectives of the surgery include optimal debulking, proper surgical staging, direct exploration by operators, and less operative morbidity (1) . Comprehensive operation determines surgical stage and is important in guiding adjuvant chemotherapy. Due to these specific characteristics of gynecologic cancer operation, just surgical approaches by laparotomy have been performed for treatment of gynecologic cancers regardless of stage and kind of cancers merely until a few years ago. However, with improvements in surgical expertise with optimal instrumentation, the interests of minimally invasive surgery have increased. As a result, laparoscopic operations have become a commonly utilized approach instead of laparotomy in the gynecologic field. Recently, many surgeons have tried to reduce the number and size of ports in laparoscopic surgery for reducing morbidity and better cosmetic outcome. Compared with conventional laparoscopy, single-port access (SPA) surgery or laparoendoscopic single-site surgery (LESS) is expected to offer reduced postoperative pain (2) and better cosmetic results and, because it involves fewer trocars, may help avoid operative complications related to trocar insertion. Despite these advantages, SPA surgery has systemic limitations, including a crush between instruments or between instruments and endoscope, a limited amount of instruments, and the limited mobility of straight laparoscopic instruments because surgical instruments work through only one port. These technical problems cause lower accuracy of the operation compared to conventional laparoscopy and longer operation time. Consequently, there was few report of minimally invasive approach for a gynecologic cancer. Recently, although minimally invasive surgeries for gynecologic cancers have been attempted, it is still difficult to perform these surgical approaches widely due to the technical difficulties, despite the development of optimal instruments. Based on these considerations, we tried to perform appropriate staging operation with minimal skin incisions using two-port access (TPA) system. The ultimate goal of the TPA system was to perform a proper cancer operation with less invasive access and to complement the technical limitations of SPA surgery. 
Surgical techniques
The authors have reported a pilot study of 12 patients underwent TPA staging laparoscopy (1) . This system consisted of a single multi-channel port system at the umbilicus and an ancillary 5-mm trocar in the suprapubic area (Fig. 1) . Fig. 1 . Two-port system consists of a single multi-channel port system at the umbilicus and an ancillary 5-mm trocar in the suprapubic area.
TPA staging laparoscopy was performed for various gynecologic cancers from May 2009 in our institute. The inclusion criteria were patients who had newly diagnosed untreated gynecologic cancers and needed lymph node dissection for surgical staging and treatment. Procedures included endometrial cancer staging, ovarian cancer staging, and radical hysterectomy. All patients underwent pelvic lymph node dissection (PLD) and paraaortic lymph node dissection (PALD). In most of them, upper PALD extended to the renal vein level was performed. For a single multi-channel port system, after making a 1.5-cm vertical intra-umbilical skin incision, the Alexis ® wound retractor (Applied Medical, CA, USA) is inserted into the peritoneal cavity through the umbilicus. A 7½ surgical glove is fixed to the outer ring of the wound retractor. After making small incisions in the finger tip portions of the glove, two 5-mm trocars and one 11-mm trocar are inserted. Another 5-mm trocar in the suprapubic area is used as the assistant port for the procedures and ventilating CO 2 gas. A rigid 30-degree, 5-mm, 45 cm length endoscope is used. Surgical instruments used are bipolar forceps, monopolar scissors, atraumatic forceps, toothed grasper, laparoscopic needle holder, a suction-irrigation system, Harmonic Ace™ (Ethicon Endo-surgery, Ohio, USA) and the LigaSure Atlas™ (Covidien, CO, USA). A RUMI uterine manipulator is placed with a KOH colpotomizer system (Cooper Surgical, CT, USA). For the pelvic lymph node dissection, the retroperitoneal space is developed by incising peritoneum lateral to the infundibulopelvic ligament from the pelvic brim to the round ligament using a monopolar hook. The paravesical and pararectal spaces are identified. After the pelvic vessels and bilateral ureters are identified, pelvic lymph nodes are isolated and removed by incising tissue that is lateral and parallel to the external iliac artery extending from the bifurcation of the common iliac artery to the point where the deep circumflex iliac vein crossed over the external iliac artery. Then, lymphatic tissues in the obturator fossa and on the internal iliac vessels are dissected (Fig. 2) . For the radical hysterectomy, the uterine vessels are dissected at their origins from the internal iliac vessels. The vesicocervical space is developed inferiorly and laterally. The medial edge of the divided uterine vessels is then pulled medially, and the ureter is completely freed from the retroperitoneal bed to the entry into the bladder by a complete dissection of the vesicouterine ligament (Fig.3) . The cardinal ligament is transected at the medial wall of the internal iliac vessels. The anterior parametrium is transected near the bladder wall and the posterior parametrium including the uterosacral ligament is divided midway from its origin of the uterus to the sacrum until the bulge from the colpotomizer second lower ring in the vagina was reached. After completely detaching the uterus from the vagina, the uterus is extracted through the vagina. Pneumoperitoneum is maintained with a surgical glove filled with normal saline. A 40-mm round-bodied needle is introduced through the 11-mm port and we perform the closure of vaginal cuff intracorporeally with a 1-0 Vicryl continuous running suture. Fig. 3 . Two-port laparoscopic radical hysterectomy; the left ureter (arrow) is completely freed from the retroperitoneal bed to the entry into the bladder.
Paraaortic lymph node dissection is performed using a monopolar hook and a Harmonic Ace™. The peritoneal incision extends from the aortic bifurcation up to the transverse duodenum. After the inferior mesenteric artery and bilateral ureters are isolated, lymphatic tissues on the paraaortic, paracaval and presacral space are carefully dissected (Fig. 4, 5) . For Infracolic omentectomy in ovarian cancer, the infracolic omentum is divided along its superior border just adjacent to the transverse colon using Harmonic Ace™. The resected omentum is extracted through the vagina with the uterus after the hysterectomy. The drainage bag is connected through the 5-mm port in the suprapubic area. After hemostasis, the single multi-channel port and ancillary port are removed and the umbilical fascia and subcutaneous tissue is approximated with 2-0 Vicryl sutures. 
Surgical outcomes
To date, more than 60 patients underwent TPA staging laparoscopy. Of these, we performed type III radical hysterectomy in 14 patients and type II (modified) radical hysterectomy for 3 patients. All operations were completed laparoscopically with no conversion to laparotomy. The mean patient age and body mass index were 49.3 (standard deviation, 13.0) years and 23.0 (SD, 3.5) kg/m 2 , respectively. The mean operating time was 251.8 (SD, 69.1) minutes. The mean estimated blood loss was 144.9 (SD, 13.5) mL. The median number of lymph nodes obtained was 36 (SD, 13.5). The mean postoperative pain scores using a validated visual analogue pain scale after 6, 24, and 48 hours were 3.3, 3.1, and 2.7, respectively. The mean postoperative hospital stay was 6.4 (SD, 2.6) days. There were no intraoperative complications requiring further management.
Discussion
For benign gynecologic diseases, minimally invasive surgeries have already been considered as a popular approach, including SPA or LESS. This surgical trend does not occur in surgeries for only benign disease. In 2009, Fader and Escobar presented the first 13 cases of LESS for the treatment of various gynecologic oncology conditions (3). Since then, they showed that single-port risk-reducing salpingo-oophorectomy and staging operations were feasible in patients with cancerous conditions (4, 5) . With the development of optimal instrumentation, it seems that efforts to perform minimally invasive surgery for gynecologic cancers will be continued. Although this surgical approach is new and innovative, this still remains incomplete for performance of complete cancer operation. For cancer operations, operators must have surgical skills to perform PLD or PALD. However, to date, the SPA system has limitations for traction of soft tissues, the ureter, and the bowel. This surgical action is essential for lymph node dissection. Therefore, we tried to perform a proper staging laparoscopy using the twoport technique. This system involves less invasive access, enabling operators to minimize the skin incision and the occurrence of complications from port insertion as compared to conventional or multi-port laparoscopy. In our system, the most important role of the ancillary 5-mm port in the suprapubic area is traction from an assistant (Fig. 1) . In order to minimize the scar, a 2 or 3-mm instrument may be used without trocar insertion (6) . The operator can grasp tissues or push them aside slightly using these instruments. However, they are so flexible that an assistant cannot perform counter-traction of tissues against the operator. Additionally, it is difficult to maintain traction for a long time and to perform traction of fine tissues. Especially for PALD, we were able to remove lymphatic tissues safely without injury of organs with traction through a 5-mm port. An additional 5-mm port in the suprapubic area is also useful for ventilation of CO 2 . For the SPA system, non-ventilated air often obstructs the operator's view, complicating the procedure and leading delays in operating time. Another role of the additional 5-mm port is to perform the main action for the upper PALD. For the upper PALD, the operator exchanges his position from left to right side of patient. The assistant holds the endoscope and instrument for traction through multi-channel port at the umbilicus. At that time, the operator holds a grasper or dissector in his left hand at the umbilicus and the instrument for the main action, such as a Harmonic Ace™ or bipolar forcep, in his right through the 5-mm port in the suprapubic area. The operator's change of position can prevent the mirror effect on his view. Furthermore, a blunt injury by the tip of the instrument can be avoided because the angle between the Harmonic Ace™ and the large vessel is not sharp but parallel through the 5-mm port in the suprapubic area (Fig. 6) . Finally, we insert drainage through the ancillary 5-mm port after completion of all procedures. Fig. 6 . A blunt injury by the tip of the instrument can be avoided because the angle between the Harmonic Ace™ and the large vessels is parallel.
Compared to commercial umbilical multi-port systems, our homemade system using surgical gloves has several advantages for performing staging operations. First, another 2-or 3-mm instrument can be added for traction. At that time, the total number of used instruments is five, including an endoscope. Also, the surgical gloves are somewhat flexible, so that the surgeon can overcome the limitation of range of motion that occurs in the small umbilical incision. Because we performed PLD and PALD after hysterectomy and closure for the vaginal cuff, the glove port system was useful for removal of lymphatic tissues or the omentum (Fig. 7) . In addition, upper PALD extending to the renal vein level was performed, although we had some troubles due to difficulty in traction of the bowel and limited angle of laparoscopic view. However, we were able to overcome this problem by using a 5-mm sized laparoscopic articulating fan retractor (Tekno Medical, Germany) through the multi-port at the umbilicus (Fig. 8) . Although operating time in TPA surgery was not short, it gradually decreased with the experiences for this surgical approach. The median number of lymph nodes resected in our study was 36, and this number is sufficient compared to the results of other studies with a conventional laparoscopic or robotic approach (7) (8) (9) . For pain analysis, we showed that TPA staging laparoscopy had tolerable postoperative pain. Pain after laparoscopy is multifactorial. Mouton et al. recommended the following for reduction of pain after laparoscopy: inject port sites with local anesthesia at the start of the operation; keep intra-abdominal pressure during pneumoperitoneum below 15 mmHg, avoiding pressure peaks and prolonged insufflation; use humidified gas at body temperature if available; use nonsteroidal anti-inflammatory drugs at the time of induction; attempt to evacuate all intraperitoneal gas at the end of the operation; and use drains only when required, rather than as a routine (10) . Supposing these circumstances is constant for surgery, the number and size of skin incisions is certainly related to postoperative pain. The authors have already demonstrated that SPA hysterectomy caused less immediate postoperative pain and better surgical outcome with respect to recovery time than conventional laparoscopic hysterectomy (2).
www.intechopen.com Putative advantages of the TPA system include enhanced cosmetic results from a hidden umbilical scar and 5-mm suprapubic incision that is covered by pubic hair, a decrease in morbidity related to bowel and vascular injury during trocar placement, and decreased postoperative wound infection and hernia formation (Fig 9) . To clarify the benefits of the TPA system and to complement limitations of this study, a prospective randomized trial is needed. In conclusion, TPA staging laparoscopy using a single multi-channel port and 5-mm ancillary port is a feasible procedure for gynecologic cancer patients and causes only minimal skin incisions.
